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GENERAL NOTE. 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulleting sometimes it 
wili be impossible to supply printed information 
regarding them. However, in these cases, the Bureau eae 
be pleased to furnish technical data to thace engaged i 
the particular application of a subject, in order to 
avoid the calay incident to publication 


at Cam 


In Bulletin No, 29, it was stated that a set of 
experiments was being made on-a radio fog signalling 
apparatus, This investigation was conducted during the 


moentns of September, October, and Novemo ber, in 
cooperation with the Bureau of Lighthouses, and it is now 
possibile to briefly summarize the results of this work. 

The tesiis were corducted to determine the practicability 
cf a system of radio fug signals from lighthouses to enable 
ships to locate their positicns by the use of a radio 
jirection finder, and more pariioularly to determine 
whether simultaneous signals could be sent out from several 
lighthouses, Trials were also made of automatic transmitting 
sets, of damped and undamped wave transmitting sets, and an 
improved direction finder. The degree of accuracy with 
which the location of a ship could be determined by the 
radio signals was also investigated, The installation took 
about a month and a great many practical difficuities had 
to be met and overcome, the chie? of which was tne use of 
shorter wave lengths than had been planned, since 
sufficiently large antennas could not be erected in the 
space available. Two of the three specially designed 
pee Lette sees were rotary gap spark sets. These gave 
more satisfactory signais than the third set which utilized 
a large electron tube. Ample power was radiated by the 
electron tube set but evidently the radio wave was not 
modulated in such a way as to affect the receiving apparatus 
to the same extent as the spark set. A further 
investigation on this point twill be carried out. 

; Signals from the lighthouses were received with a 
direction finder on board one of the lighthouse tenders. A 
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four-stage amplifier, developed in the laboratory, Was used 
on the direction finder, and experiments were mide to 
determine the most suitable location on board ship for this 
ape Bee Calibrations were made to correct for the — 
distozting effects from neighboring objects on the ship, 
which might act as feoce ae antennas, Comparisons were 
made between the radio b bearings of the lighthouse and the 
beerings obtained by magnetic compass anc by visual 
observati One The radio method located the ship within 
hal? a mile at a distance of 50 miles from the lighthouse 
which is eminently satisfactory to navigators. 
Difficulties connected with simultaneous operation of 
lighthouse stations were overcome by a time schedule of 
transmissicn. It was observed that radio waves apparently 
travel mich more readily along the coast than inland. It 
was cenc.uded that this method of fog signal eae 
thoroughiy practicable and that radio signals sent out during 
&@ fog by lighthouses can be cen by any ship having a 
G compass (direction finder). This is a simple and 
inexpensive apparatus and with this system & ship can 
aivays determine its position y with accurecy when near shore 
without the use of the ship's reguiar compass; 


cription of the electron tube and some of 
the uses to which it may be put will be found in 
Bulictin No. 30, A good many scientific articles are 
appearing which deal with various phases of its theory and 
operation and as frequently happens when a new subject is 
being cGiscussed, there is no uniformity in the terms and 
symbois used by the writers to designate the parts of the 
apparatus and the various currents and voltages acting in ite 
Ia connection with the researches and tests of electron 
tubes which the Bureau has been making, a study of 
terminology has been carried one A set of standard symbols 
has been prepared which should assist in bringing about 
uniformity in treatment and enable readers to understand 
current articles more readily. This work was done primarily 
for the American Physical Society, in connection with a 
special program on electren tubes given in Chicago on 
November 29¢ 


The design of very efficient amplifiers cf small 
electric currents has been advanced by Bureau of Standards 
Scientific Paper Noe 351, entitled "The Dependence of the 
Input Impedance of a Three=Electrode Vacuum Tube upon the 
Load in the Plate Circuit", just issued. The work described 
is a part of a program of scientific research which the 
Bureau is conducting on the properties and uses of electron 
tubes. One of the most important uses of the electron 
tube (originally known as the audion) is that of amplifiers 
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The very weak currents used in telephony or in radio- 
communication are magnified by means of these tubés so as 
to be readily measured or detected. One of the special 
problems which had to be settled before amplifiers could 
be intelligently designed to operate in a particular 
oe pgaroust or for a particular purpose, was a study of the effect 
He dutpat apparatus connected to the tube upon the electrical 
conditions on the input side of the tube. When electron 
tubes are used as amplifiers, the signal is supplied to the 
input side of one electron tube and emerges from the output 
side of the tube increased in intensity perhaps thousands 
of times; it is then fed into a second tube, and so on. 
It is necessary to know how the exact effect produced by 
the apparatus connected on the output side affects the 
conditions on the input side. If these conditions are not 
known, the amplifier may not work as intended. The study 
reported on in the scientific paper above has given a 
conclusive mathematical and experimental demonstration of 
the effsct upon the inout impedance of an electron tube 
caused by the electrical conditions in the output circuits. 
It is by means of researches, such as this, that it was’ 
possible to develop detectors of submarines at a distance 
during the war, and to make the improvements which are now 
being made in long distance and multiplex telephony. 


4 Megnetic It is becoming increasingly apparent that some non= 
Analysis destructive method for the testing of steel and steel 
products is urgently needed to supplement the present 
methods of vicarious testing. The Magnetic Laboratory has 
for some time past been investisating the possibility of 
utilizing the magnetic properties of iron and steel as 
indications of mechanical too The results already 
obtained indicate the possibitity of applying magnetio 
methods to the study of the structure and properties of 
steel and to the testing of raw material and finished 
products, This application of magnetic testing has been 
termed magnetic analysise 
The present work of the laboratory consists of a study 
of the correlation betiveen the magnetic properties of steel 
and its structure and mechanical properties, and the 
development of methods and apmratus for the avplication of 
magnetic analysis in a practical way. A method has already 
been develowd for the determination of the degree of 
homogeneity along the length of a relatively long piece 
' which is being used by at least one railroad for research 
on rails. This method for detecting flaws and defective 
material= is being extended to other uses. 
' Another phase of the work which has received less 
development but which seems to have even greater possibilities 
is the checking of the quality of heat-treated products, 
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such as tools, cutlery, eto. For this application special 
apparatus is necessary for various forms of products, which 
must be sufficiently rugged and reliable for workshop use. 
A number of commercial companies have suggested particular 
problems for consideration and work is in progress on some 
of them for the purpose of practical demonstration. 

A. general summary of the subject of magnetic analysis 
was recently presented before the American Iron and Steel 
Institute and considerable interest was apparently arousede 
The successful application of magnetic methods, which are _ 
non-destructive for the testing of steel and steel products, 
will undoubtedly have great commercial value and may be 
expected to contribute a large measure of safety in cases 
where perfection of material is of prime importance. 


A conference on Industrial Safety Standards is to be 
held at the Bureau on December 8. It will be attended by 
delegates from other Federai ts Geka aan State 
commissions, municipalities, Labor unions, anc 
associations of engineers, manufacturers, u utilities, and 
insurance companies, At this conference methods and 
policies to be pursued in the development and introduction 
into use of safety standards will be considered and plans 
made for securing the cooperation of interested 
organizations in this work and for coordinating the 
standardization work of the different agencies involved. 

The Bureau has taken an active part in the 
development of an Elevator Safety Code, which is about to be 
published by the Americar. Scciety of Mechanical Engineers. 
The Bureau has formulated,with the cooperation of outside 
parties. a code of rules for the protection of the head and 
eyes of workmen engaged in industrial processes. This is 
nearly ready for publication. The Bureau also has under 
way the formulation of codes for the wocdworking and 
lumbering industries, for the remote control of power and 
for the construction and operation of cranes. 

The revision of the National Etectrical Safety Code, 
the last edition of which was printed in 1918, is rapidly 
nearing completion. Proposed changes to Part 2, 
consisting of the rules for underground and overhead line 
construction, were sent out during November. Proposed 
changes in the other parts had already been distributed and 
as svon as criticisms have been received, a final list of 
changes will be drawn up and the new edition will be sent to 
presse 


In connection with the color-standardization work of 
the Bureau, it is desired to have available a number of 
independent methods of making spectrophotometric 
determinations, especially in the visible part of the 
spectrum; for at is generally admitted that the fundamental 
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basis of color specification is Sspectrophotometry, ‘To 
supplement the color methods at present in use at the 

Bureau, and especially to overcome the welt-knowm uncertainty 
of measurements made in the blue and violet, a method for 
accurate and convenient photoelectric spectrophotonetry, 
suitable for routine determinations, has been developed, 
which has proven very satisfactory as to speed of 

operation, ease of keeping in working condition, and 
reliability of measurement, 

_ The null method used has made it possible to eliminate 
many errors common to photoélectric deflection methods. The 
only variable in the process of making a determination of the 
transmission at any wave-length is the accurately 
measurable distance of a small light source from the slit 
of the spectrometer, Measurenents of spectral transmission 
can be made from 380 millinicrons in the extreme violet to 
about 650 millimicrons in the rede 

Measurements of diffuse spectral reflection relative to 
that of magnesium carbonate have also been made, In 
addition, the method is applicable to the measurement of the 
relative radiant power of two sources and to the measurement 
of fluorescence, and could be extended into the ultra-violet 
if quartz parts were used instead of glass. 


Work of a preliminary character has been carried out 
in the flat slab investigation which was mentioned in last 
month's Bulletin. A slab 25 by 20 feet, similar in 
construction to the main slab to be tested, was subjected to 
& load test which was carried to the destruction of the 
slab. The slab was built to fail under a live load of 
approximately 200 lb. per sqe ft. and 65 lbe per sqe ft. 
dead loads The first load applied ras 97 1b; per sqe ft, 
and the next application 191 ib. per sqe fte, but before 
the last loading was completed, the center deflection had 
increased to such an extent as to be more than double that 
allowed by the most liberal city building codes. ‘The 
under side of the slab was very badly cracked. 

Computations of the stresses déveloped in the steel 
reinforcement indicated that the rods in the middle third 
of the short span had been subjected to stresses far 

beyond the elastic limit of the steel, while in the 

middle third of the long span, the rods had practically 
reached the elastic limit. Examination of a number of rods 
appears to indicate that failure by bond did not enter into 
the final failure which seems to have occurred under 
tension, as was indicated from the design computations. 


During the month, the field inspection of cement drain 
tiles in alkali soils has been continued. Several plants 
for the manufacture of this class of materials have been 
inspected and the subject has been fully discussed with 
those interested in it in some of the Western cities, 
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Assistance tas given the Bureau by the District Engineer 
cf the Portland Cement Association at Denver, who prepared 
a list showing localities where cement was said to have 
been exposed to severe alkali conditions for a number of 
years, Samples_of tile which had been in place for 12 
years at Detla, Colo., together with samples of water to 
which it had been subjectcd, were obtained, and will be 
used in an investigation to be conducted in the laboratory» 
The field inspection work for the year has been practically 
completed and from the data obtained laboratory 
investigations will be carried out to find means for 
producing concrete capable of withstanding alkali action. 


Investigation — Continued observations on tanks under test show no 

of Concrete appearance of an increased loss in any of the tanks and the 
franks for the exterior surfaces of all of them are dry. ‘Tio tanks of 
torage of Oil 1:1-1/2:3 concrete have been put under test as oil 
containers and the observations begun. The first readings 
will shor a much greater loss than subsequent ones, and, 
consaquently, considerable attention is being paid to the 
first gage readings, in order to obtain with accuracy the 
‘initial penetration losses. 


0 The Effect Tensile tests have been made on manila rope to determine 
of Protective the effect of an asphaltum compound used as a protection to 
‘Goatings on the the rope against the action of muriatic acid, Results show 

5 that rope treated with the compound deteriorated as completely 
under the influence of the acid as the untreated rope. 


ll Investigation The calibration of oxyacetylene welding and cutting 
Wof Oxyacetylene apparetus is practically compicte. This work was delayed 
felding and somewhat owing to the fact thas a method had to be devised 
‘Cutting Apparatus for determining the effective specific heat ratio of 
acetwlene passing through the acetylene meter. The work 
has novw progressed so far that actual welding can be 
started in a few dayse The calibration of the oxygen flow 
meters used in cutting has not yet been completed, 


however. ) 
2 Strain Gage At the request of the Navy Department, the Bureau’ will 
i rements of undertake a complete strain gage investigation of the 350-ton 
s50=Ton Crane "fitting out" crane at the Philadelphia Navy Yard. It is 


expected that the low temperatures and winds of high 
velocity which will probably prevail at this time of year 
may make the work of observation difficult, but it is 
believed that the investigation will be accomplished 
successfully by the middle of December. 
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13 Losonotive 
Packing Ring 
Investigation 


(14 Embrittlement 
of Lead by 
Corrosion and 
Its Relation to 
the So-called 
Allotropy of 
Lead 


15 Weights and 
Measures 
Publications 


The laboratory work and preparation of a report is now 
practically completes Tt has been found that low sulphur 
air furnace iron is more suitable for locomotive packing je 
rings, bushings, valves, and piston rings than cupola iron. 
It appears desirable that the present maximum allowable 
sulphur limit be lowered and that the minimum transverse 
strength of the casting be slightly increased under such 
revised chemical specifications. It has not been possible 
to establish a relation between laboratory and service 
tests, but this is explained by the fact that other 
factors besides quality of iron, such as design, lubrication, 
method of handling the locomotive, etc., enter into this 
problems 


The investigation of the embrittlement of lead by 
corrosion has been completed. It has been found that the 
rate at which the intercrystalline brittleness is brought 
about is proportional to the amount of impurities and to the 
concentration of acid in the solution in which the lead is 
placed, Practically all the impurities which are found in 
the lead are lodged between the grains, The preferential 
attack by the corroding agents for these impurities and | 
perhaps also for the “amorphous intererystalline cemen 
accounts for the brittleness produced. Investigation 
showed that specimens of exceptionally pure lead (99,99%) 
when immersed for 24 days in a neutral solution of lead 
acetate, became appmmgiably embrittled by the formation of 
minute intercrystalline fissures. No evidence of the 
existence of an allotropic form of lead similar to gray 
tin could be obtained, - 


‘The kitchen card, Miscellaneous Publication No. 39, the 
publication of which was announced last month, has been in 
such great demand that the first issue was exhausted 
immediately. The number of cards requested to date is well 
over 375,000. These requests have been received fron 
housewives, weights and measures officials, Members of 
Congress, Chambers of Commerce, colleges and public schools, 
state cooperative extension departments, women's clubs, 
newspapers, and commercial firms. The Ladies Home 
Journal will publish the card in an early issue, thus giving 
a distribution of over a million, and other journals have 
indicated their intention of publishing it. A number of 
comercial concerns are also planning to publish the card 


for distribution to their customers. 
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in 


racuating of 


Saccharimeter 
Scales for a 

Large Sugar ~ 
Concern : 


Comittee on 
Paper i 
Beeci fications 


2 Investigation 


of Thermostatic 
‘Return Line 
Valves for 
‘Heating Systems 


6 Assistance in 


17 Graduation of - | 


Considerable difficulty was experienced by the 
Smithsonian Institution in securing anthropometric 
instruments from the regular supply houses and the Bureau 
was requested to lend assistance in graduating a few sets 
of these instruments. The work was taken up promptly and 
five sets of rulings on each of the two types of 

“instruments are being finished, They will be used in the 
anthropometric survey of the children of Iowa under the 
auspices of the University of Lowa. 


A largs ~eugar manufacturer requested the graduation 
of the scale of a saccharimeter for its Porto Rican plant. 
The scale proved to be an ivory one on which the 
graduation were so far obliterated as to render it nearly 
worthless. The Bureau placed the instrument in good 


condition, and, as in previous cases where it has been able 


to aid the sugar industry, the work appeared to be mech 


appreciated. 


The giassware volumetric and density determinations of 
the Bureau included the testing and stamping of 60 
hydroreters for the Revenue Service. This work conpletes 
the testing of all alcoholoneters that the Bureau has on 
hand for the Treasury Department. 


A representative of the Bureau was present as a member 
of the Committee on Paper Specifications which held a 
meeting at the Capitol on November 18, At this neeting the 
specifications covering paper to be used by the Government 
Printing Office during the following year were considered 
and certain changes were made as seemed advisable. Another 
meeting of the Committee will determine the quantities of 
paper necessary for the ensuing year, 


The efficient operation of steam heating plants depends 
very largely upon the performance of the thermostatic valves 
designed to drain the radiators of water. This is returned 
to the boilers, and thus a maximum amount of heat is mains 
tained in the radiatorse Such valves should operate with a 
minimum loss of stean, in other words, they should allow 
only water to escape. Performance tests under working 
conditions have just been completed on two sets of such 
valves submitted by the Supervising Architect of the 
Treasury Department, It is expected that the information 
furnished will aid in the selection of the proper type of 
valve for use under various conditions, 


Respectfully, 
S. W. STRATTON 


Director 
HG 
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